Introduction. Methyltransferases (MTases) constitute a large family of enzymes that methylate the carbon, oxygen, or nitrogen atoms of their substrates, including DNA, RNA, proteins, phospholipids, and small molecules, thereby exerting important functions 1,2 . These functions include biosynthesis, detoxification, signal transduction, protein sorting and repair, chromatin regulation, and gene silencing 3 . The structures of more than fifty MTases have been solved by X-ray crystallography and NMR. Of these structures, seven belong to the RNA MTases 4 that act on RNA, and thus are directly related to gene transcription and expression. For example, methylation of the 5'-terminal cap plays an important role in mRNA export from the nucleus, efficient translation, and protection of the integrity of mRNAs 5 .
MTases, the lack of appropriate substrates, instability, or low levels of activity of the enzymes, and possible redundancy of their functions in vivo have hampered their identification and functional characterization. Fourteen methylations of 23S rRNA are known in E.coli, but few of the methylating activities have been described to the level of the partial purification, and to date only one has been well characterized 6 .
Structural analysis of RNA MTases either free or in a complex with the target RNA will assist in identifying the biochemical and cellular functions of the unknown RNA The substrate and methyl donor for the methylation of COGs2263 members have not been characterized. Here, we report the crystal structure of PH1948 in complex with the co-purified binding factor, S-adenosyl-L-homocysteine (SAH), at 2.2 Å resolution.
In addition, a structural comparison with RNA MTases ErmC' is also discussed.
Materials and Methods. Recombinant PH1948 protein was expressed in Escherichia
coli strain B834 (DE3) by addition of 1 mM IPTG to LB broth (310 K) at OD 600 of about 0.6. After induction for 5 h, the cells were harvested and disrupted with a French Press. Highly pure PH1948 protein was prepared in 3 steps: the target protein was captured with a HiTrap SP column (Amersham Biosciences Inc., Piscataway, NJ), then purified further with HiLoad 26/60 Superdex 75pg (Amersham Biosciences) chromatography, and finally passed through a Resource S column (Amersham Biosciences). The target peak of the last chromatography was collected and dialyzed overnight against 10 mM Tris-HCl buffer (pH 9.0), then concentrated to 5 mg ml -1 . Two diffraction datasets (SAD data and refinement data) were collected under 100 K at BL44B2 of SPring-8 (Hyogo, Japan) and BL5A of PF (Tsukuba, Japan), respectively. All data were processed using the program HKL2000 7 . The structure was determined at a resolution of 2.7 Å by the selenomethionyl single-wavelength anomalous diffraction (SAD) method 8 . The sites of 8 Se atoms were found, and used for phase calculation by SOLVE 9 . After phase improvement with NCS (non-crystallographic symmetry)-averaging by DM 10 , the initial model was built automatically to 85.5% by ARP/wARP 11 . The refinement at 2.2 Å resolution was carried out semi-automatically by LAFIRE 12 with CNS 13 , and NCS-restraint was applied for the main chain throughout refinement. As the concentrations of the predominant methyl donor, S-adenosyl-L-methionine (SAM), in E.coli were reported to be 300-500 µM, co-purification and crystallization of bound SAM or SAH have been found in some MTases 2, 14, 15 . In the present structure of PH1948, the electron density map of F o -F c indicated clearly that each of the four molecules in the asymmetric unit contained one SAH molecule, although no cofactors were added for purification and crystallization (Fig. 1b) . The presence of SAH was also confirmed by refining PH1948 with SAH and SAM, respectively. The bound SAH was presumably derived from methyl transfer of SAM during the growth of the E. coli cells, and the MTase PH1948 must have retained the cofactor throughout the experimental procedures.
The interactions of PH1948 with SAH are shown in Fig. 2a 19, 20 . Fig. 2b shows that the proteins both bind SAH in similar pockets, and the active site is superposed well with the consensus N[P/I]P[Y/F] except for the orientations of the aromatic rings of Phe122 and Tyr104.
The aromatic ring can be rotated easily to make a face-to-face π-stacking interaction with the target base upon substrate binding 18 . . Fig.2b 
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